Single Quantum Dot Tracking Reveals Serotonin Transporter Diffusion Dynamics are Correlated with Cholesterol-Sensitive Threonine 276 Phosphorylation Status in Primary Midbrain Neurons.
Serotonin transporter (SERT) terminates serotonin signaling in the brain by enabling rapid clearance of the neurotransmitter. SERT dysfunction has been associated with a variety of psychiatric disorders, including depression, anxiety, and autism. Visualizing SERT behavior at the single molecule level in endogenous systems remains a challenge. In this study, we utilize quantum dot (QD) single particle tracking (SPT) to capture SERT dynamics in primary rat midbrain neurons. Membrane microenvironment, specifically membrane cholesterol, plays a key role in SERT regulation and has been found to affect SERT conformational state. We sought to determine how reduced cholesterol content affects both lateral mobility and phosphorylation of conformationally sensitive threonine 276 (Thr276) in endogenous SERT using two different methods of cholesterol manipulation, statins and methyl-β-cyclodextrin. Both chronic and acute cholesterol depletion increased SERT lateral diffusion, radial displacement along the membrane, mobile fraction, and Thr276 phosphorylation levels. Overall, this work has provided new insights about endogenous neuronal SERT mobility and its associations with membrane cholesterol and SERT phosphorylation status.